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Abstract: Plantation forests are perceived to be the supplementary source of wood material for the
large wood products industry in Malaysia, amidst the steadily reducing supply from her natural
forests. Despite the government’s initiated plantation forests scheme, the participation of smallholder
farmers has been limited. Smallholder farmers constitute the largest proportion of private farmers
involved in all sectors of agricultural and plantation tree crop cultivation, including commodities
such as rubber and palm oil. Therefore, this study examines the lack of interest among smallholder
farmers to participate in establishing forest plantations, although they have a strong presence
in the palm oil and rubber sectors. A structured questionnaire survey was conducted among
12,895 smallholder farmers currently involved in palm oil, rubber and other tree-crop cultivation.
The study found that this group has little knowledge and awareness of the forest plantation scheme
available, and there is a prevailing perception that the establishment of forest plantations is not
environment-friendly and leads to biodiversity loss. The poor economic return, small land holding,
and poorly structured market and supply chain are perceived as the significant constraints faced that
limit the interest among the target groups to participate in this sector. Any effort to reverse this trend
and garner higher interest from the target group will necessarily require a new policy framework
that boosts the economic outlook of forest plantations among smallholder farmers.
Keywords: forest plantation; economic viability; smallholder farmers; perception; awareness
1. Introduction
Large scale forest plantations in the tropics only started in the 1960s, when deforesta-
tion to facilitate agriculture activities, urbanization and other land use purposes had taken
place unabetted throughout the region [1]. Although the primary aim of plantation forest
establishment was to satisfy the increasing global demand for timber products [2], it was
also recognized that plantation forests could become an important carbon sink to mitigate
global climate change [3]. Being well managed, forest plantations usually produce better
quality wood, with higher yield per hectare on shorter rotations than natural forests [4]. The
economic benefits to be derived from forest plantations are often considered more valuable
than the threats of biodiversity loss posed by these plantations, due to their monoculture
status [5].
According to the Global Forest Assessment [6], the global forest plantation area has
reached 294 million ha, with an average annual increment of 1.85%, since 1990. The higher
average annual increment was recorded in North and Central America (2.51%), South
America (2.38%) and Asia (2.27%) [6]. Despite such impressive establishment rates, it is
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estimated that only half of the plantations in Asia, Africa, and Central America are used for
industrial wood production, while the remaining serve other purposes, such as fuelwood
production and protection from desertification [6].
It is apparent that the southern hemisphere, compared at similar latitudes, continues
to gain in forest plantation area, due to the faster growth rate of 30 to 40 m3 per hectare
per year, compared to 10 to 15 m3 per hectare per year in the northern hemisphere [3]. In
fact, forest plantations have expanded most rapidly in countries with densely populated
rural areas that experience rural to urban migration, have large tracts of pasture lands, and
have government policies that promote afforestation. According to [6], South America
(particularly Chile and Brazil), South Africa, New Zealand and Australia are among the
countries with the fastest growing forest plantation areas in the world. It must, however,
be recognized that China leads the way in forest plantation establishment in the world,
with almost 80 million ha. Against this background, it expected that by 2050, almost 75%
of all wood supply in this region will come from forest plantations, which underlines the
importance of industrial forest plantations [7].
2. Changes in Forest Cover in Malaysia and Its Trade in Wood Products
Malaysia, positioned close to the equator, has two distinct parts, West Malaysia,
which is also known as Peninsular Malaysia, and East Malaysia, on the island of Borneo,
comprising the states of Sabah and Sarawak. According to [8], Sarawak accounts for nearly
60% of the total natural forest production, while Peninsular Malaysia accounts for 28% and
Sabah accounts for 12%. Most timber production in Sarawak is from natural forests, while
in Peninsular Malaysia, production is not only from the natural forests, but also from the
clearance of rubber plantations. Sabah was forced to depend more on forest plantations as
production from the natural forests was fast depleting, and in 2019 a complete ban on log
exportation was imposed [8].
Much of Malaysia’s natural forest has been degraded. Almost 80% of the forests in
Sabah and Sarawak have been heavily impacted by unsustainable logging. Satellite data
indicate that the annual deforestation rate was 1.6% between 2000 and 2015, and much of
the forest loss has been attributed to clearance activities to facilitate agricultural expansion,
particularly oil-palm cultivation [9]. On the other hand, official land-use data shows that
between 1990 and 2019, Peninsular Malaysia lost about 140,000 hectares of forest more than
East Malaysia did, despite being only two-thirds its size [8].
In anticipating further threats to its forest cover, the Malaysian federal government
responded by advocating sustainable forestry in the form of the National Forestry Policy.
Launched in 1978, the key strategy of the National Forestry Policy was to reclassify a broad
swath of natural forests as permanent reserve forests (PRFs). The gazetting of PRFs was
important because PRFs are managed to ensure renewable timber stock for perpetuity.
Furthermore, the PRF was intended to be the permanent forested area within the country.
Within PRFs, about 65% are classified as production forests to produce timber, while
the balance, 35%, is classified as protected forests. Such protected forests are managed
by the state, and include non-harvestable forests (areas above certain altitudes, slopes),
virgin jungle reserves, recreational forests, catchment forests and reservoirs, national
and state parks, and wildlife and bird sanctuaries [10]. Currently Peninsular Malaysia
has 1.83 million ha of protected forests, Sabah has 1.88 million ha, and Sarawak has
0.82 million ha [8]. Unfortunately, since land and forest matters are under the jurisdiction
of the respective states in the country, the permanency of the PRF is also threatened when
the state government decides to de-gazette part of the PRF for other land use, leading to
forest cover loss.
Within the production forests in the PRFs, only selected trees above certain sizes are
logged. Roads are kept minimal, and logged sites are rested for 30 years for regeneration.
Clear-cutting is prohibited within the production forests. States are also allocated an annual
quota of logging area set by the National Land Council, a national committee consisting of
Chief Ministers of the respective State governments, which is chaired by the Prime Minister.
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This logging quota, called the annual allowable coupe (AAC), allows each state to log up
to one-thirtieth (1/30) of its production PRFs, so that each site can be rested for 30 years
after logging to ensure sufficient regeneration before the next harvest [10].
The principles of sustainable forestry as stipulated in the National Forestry Policy was
enacted into legislation by the federal government as the National Forestry Act 1984. The
policy and legislation, coupled with the depletion of easy-to-reach lowland Dipterocarp
forests, led to the gradual easing of logging pressure in throughout the country. In line with
sustainable forest management (SFM) practices, log production from the natural forests has
reduced significantly to a more sustainable level, hence leading to a fall in supply to the
large timber products industry in the country. Consequently, timber supplies from other
sources are gaining importance in the country.
In essence, there are three main sources of timber in Malaysia:
1. Natural (or semi-natural) forests. Natural forests are under state ownership, except for
some alienated (privatized) land, where forest clearance is permitted for private use.
Forests under state ownership are broadly classified as either permanent reserved forests
(PRF) or state land forests. PRF areas can include commercial forests, protected forests,
and communal forests. The total area gazetted as PRF in Malaysia is approximately
13.24 million ha, which is divided between Sarawak with approximately 4.9 million ha,
Peninsular Malaysia with 4.8 million ha, and Sabah with 3.54 million ha [8].
2. Forest plantations. Forest plantations are often established in the PRF and managed
under private concessions. Peninsular Malaysia has 135,000 ha of forest plantations
and Sabah approximately 350,000 ha, while Sarawak has so far planted 446,000 ha
within 2,368,000 ha of LPF (license for planted forests) concession areas [8].
3. Agricultural areas. Agricultural areas provide a significant source of timber to the
timber processing industries, especially rubber tree plantations (for latex) and to
salvage logging for site preparation before planting oil palm or rubber trees. Rubber
tree plantations are dominated by smallholder farmers associated with government
agencies (the Federal Land Development Authority (FELDA), the Rubber Industry
Smallholders Development Authority (RISDA), and the Rubber Industry Develop-
ment Board of Sabah (LIGS)) that support planting, latex processing, and replanting.
Malaysia has an estimated 1.38 million ha of rubber tree plantations, of which nearly
60% are going untapped due to currently low prices of latex [11].
According to [12], Malaysia produced about 19.1 million m3 of industrial round logs
from its natural forests in 2019. Approximately 10% was exported in the form of round
logs, especially from Sarawak, while the balance was consumed domestically for sawn
timber, veneer, and plywood production. Eventually, some of these high-quality primary
produces were exported as the global demand for tropical wood products remain strong.
On the other hand, another 3.1 million m3 of plantation wood was harvested in 2019, but
almost 45% of this was exported, particularly from Sabah and Sarawak.
With exports of wood products from Malaysia exceeding RM 22 billion over the last
few years [13], a sustainable supply of wood resource is important. Peninsular Malaysia
contributes a major proportion of the sawn timber exports, while veneer and plywood
are exported primarily from Sarawak and Sabah. Other products such moldings, and
builders’ joinery and carpentry (BJC), including doors and frames, are exported mostly
from Peninsular Malaysia. In essence, down-stream wood product manufacturing appears
to have gained a stronghold in Peninsular Malaysia, while East Malaysian states continue
to focus on primary wood products [13].
The competitiveness of the wood products industry in Malaysia relies heavily on
the availability of sufficient raw materials and workforce supply. Therefore, any factors
(either internal or external) which may affect this equation will have a lasting impact on
the sustainability and competitiveness of the wood industry in the country [14].
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3. Forest Plantations in Malaysia
Forest plantation development in Malaysia has had a chequered background. Accord-
ing to [15] forest plantations in Malaysia started as early as 1920s, but the first large scale
commercial forest plantations in Malaysia were established in 1967 to feed a proposed pulp
and paper mill in Peninsular Malaysia. The fast-growing Pine and Araucaria species were
planted for their preferred long fibers, with funding from the Asian Development Bank [16].
Unfortunately, planting efforts fizzled out after a few years because the envisaged pulp
mill project did not take off [17].
However, interest in forest plantations was rekindled in 1979, to serve a two-pronged
strategy: (1) to regulate and reduce annual log supply and (2) to establish large-scale forest
plantations, with the intention of protecting natural forests and creating a sustainable
timber source supplying the industry. Hence, the Compensatory Forest Plantation Program
(CFPP) was initiated in the early 1980s in Peninsular Malaysia to establish 188,000 ha
planted with species such as Acacia mangium, Falcataria moluccana, and Gmelina arborea. The
state governments of Sarawak and Sabah in East Malaysia had similar programs, with
the aim of ensuring a continuous supply of timber. Unfortunately, enthusiasm for forest
plantations dwindled with time as disease problems started to emerge. Heart rot disease
and red root rot (associated with Ganoderma philippii) caused high mortality to mature
Acacia mangium plantations [18]. Against this background, the forest plantation program
failed to live up to its expectations, resulting in disbanded planting activities, as well as
severe economic losses.
As the supply of logs from the natural forests in Malaysia reduced from 49 million m3
of harvest in 1990 to 18 million m3 in 2019 [19], the imminent shortage in wood supply
became increasingly apparent. To offset the shortage of wood supply, the Ministry of
Plantation Industries and Commodities allocated USD 250 million to develop 375,000 ha
of forest plantations (25,000 ha per year) in Peninsular Malaysia by the year 2020. The
recommended species for planting were rubberwood (Timber Latex Clone or TLC), Acacia
spp. (A. mangium and A. auriculiformis), Teak (Tectona grandis), Sentang (Azadirachta excelsa),
Khaya spp. (K. ivorensis and K. senegalensis), Kelampayan/Laran (Neolamarckia cadamba),
Falcataria moluccana, and Binuang (Octomeles sumatrana). Once successfully implemented,
every 25,000 ha of forest plantation established is expected to produce 5 million m3 of
timber (200 m3 per ha) [19].
By the end of 2019, a total of 149,000 ha of forest plantations were established in Penin-
sular Malaysia [19]. On the other hand, Sabah, in East Malaysia, had established 351,000 ha
of plantations, consisting largely of Acacia mangium, Falcataria moluccana, Eucalyptus grandis,
E. deglupta, E. pellita and N. cadamba, although the targeted planting area was 500,000 ha.
Sarawak, also pursued this initiative aggressively (Table 1), and a total of 633,500 ha was
planted with similar tree species [19].
Table 1. Forest Plantation Area in Malaysia.
Species Planted
Total Planted Area (ha)
Peninsular Malaysia Sarawak Sabah
Rubber (Hevea sp.) 120,000 193,000 208,000
Oil Palm (Elaeis guineensis) 2,750,130 1,583,000 154,010
Acacia mangium 4500 283,000 40,010
Acacia hybrid 2000 14,000 4500
Falcataria moluccana n. a 64,500 32,200
Neolamarckia cadamba n. a 52,000 9800
Eucalyptus pellita 5700 8000 19,000
Eucalyptus grandis n. a 12,000 18,000
Eucalyptus deglupta n. a 3000 4500
Others 17,000 4000 15,000
Data Source: [9,19].
Forests 2021, 12, 1378 5 of 20
Despite the provision of fiscal incentives, such as soft loans payable after 15 years and
an investment tax allowance by the government, private sector participation in establish-
ing forest plantations has been limited, especially among smallholder farmers and small
private landowners. The majority of the participants are large enterprises, are forest con-
cession holders in Sabah and Sarawak who are obliged to establish forest plantations after
harvesting the concessions. Contrastingly, the companies that partake in establishing forest
plantations in Peninsular Malaysia have limited experience in forest plantation manage-
ment. This fact poses a risk, as the success of such companies in previous forest plantation
establishments has not been very encouraging [15]. This may also explain why plantation
forest establishment in Sabah and Sarawak appears to be more aggressive compared to
that in Peninsular Malaysia. According to [19], only 19% of the total established forest
plantations of 1.1 million ha are under smallholder farmer ownership. This is contrary to
the scenario in Vietnam, where almost 78% of all forest plantations are under community
and private farmer ownership, which in turn provides the required wood supply and
stability to the wood products industry in the country [15].
The opportunity for large scale plantation establishment in Peninsular Malaysia is
limited, and the main reason is the lack of large-sized land area. With the except of the
large plantation companies which are either involved in palm oil or rubber cultivations,
most land available for tree crops is owned by smallholders and private enterprises. In fact,
rubber and palm oil cultivation in the country has been dominated by smallholders for a
long time [20]. RISDA and FELDA are the two of the largest players in rubber and palm oil
cultivation, and they are predominated by smallholders. Large scale plantations of rubber
and palm oil account for only 6% and 14% of the total land areas cultivated by with these
crops in the country [20]. One of the challenges faced by existing smallholder farmers,
especially in rubber cultivation, is the low average income due to the low price of natural
rubber in the global market. Therefore, the government provides a substantial subsidy to
each smallholder farmer to ensure an equitable income and to reduce poverty [20]. These
smallholder farmers are usually looking out for opportunities to switch to other tree crops
which may provide a better income stream.
On this ground, forest plantations establishment by smallholder farmers appears to
be most promising due to their ample land ownership. However, it must be emphasized
that most of these smallholder farmers have experience in rubber and palm oil cultivation.
Their success can be attributed to the many assistances and nurturing activities undertaken
by relevant agencies such as RISDA, FELCRA, the Malaysian Rubber Board (MRB), and the
Malaysian Palm Oil Board (MPOB). The question of whether these smallholder farmers will
be prepared to switch to forest plantation establishment is the main research question of this
study. Smallholder farmers are generally well experienced in tree-crop management, and
their success with rubber and oil palm provides ample testimony to this fact. However, the
issues related to economic returns and environmental concerns will have to be examined
for forest plantations, in comparison to rubber and palm oil cultivation. Another point
is that supply chain management in forest plantations has been shown to have a large
impact on the success of such ventures. In fact, this has been the hallmark of the success of
the small-scaled forest plantations in Vietnam, which has fueled to growth of the hugely
successful wood products industry in Vietnam [15]. In a recent article, it was shown that the
economic returns, expressed as internal rate of return (IRR) on forest plantations based on a
survey of 22 countries, including Brazil, Argentina, United States of America, South Africa,
New Zealand, Chile, France, and Poland, was found to range from 3% to 30%, without
considering the inflation rate. Nevertheless, the economic gains from such ventures were
also reported to have declined from 2005 to 2017, suggesting that new approaches are
required to ensure the economic viability of forest plantations to suit local conditions [21].
It was also reported that South America appears to be the region with the best economic
return and the most sizeable land for forest plantation establishment, compared to all other
regions in the world.
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The fact that large forest plantations give higher yield and profits means such forest
plantations may not pay too much attention to the workers’ welfare and environmental
concerns [15]. This is of particular concern, as forest plantations around the world are
forging towards green forestry practices while ensuring decent jobs, in line with the
Sustainable Development Goals (SDGs). Ironically, smallholder farmers constitute the
largest stakeholders in terms of land ownership in the country, and could be potentially
exploited for forest plantation establishment. In this context, the question of the limited
participation by smallholder farmers in forest plantations warrants further investigation,
considering the fact that smallholders predominate the cultivation of tree crops in Malaysia,
especially rubber and palm oil.
Therefore, evaluating the limited presence of small-scaled forest plantations in the
country is an important research question. In line with the research question, the hypothesis
of this study is that smallholder farmers, who make up the largest proportion of private
farmers in the country, will venture into forest plantation establishment under viable
economic terms and if such ventures prove to be more economical than their existing crops.
To this end, the objective of the paper is to assess the perception of the smallholder farmers
of establishing forest plantations in the country. Furthermore, the study also aims to
determine the level of knowledge and awareness of forest plantations among respondents,
and to identify perceived constraints to private forest plantation establishment. The
findings of this study will provide insights into remedial measures that could be taken to
encourage greater participation of smallholder farmers in the forest plantation sector.
4. Methodology
4.1. Target Respondents
From a land-use perspective, smallholder farmers account for almost 82% of all land
available for rubber, palm oil, and other perennial tree crop cultivation in the country.
According to the Department of Statistics of Malaysia (DOSM), smallholders farmers are
the most important stakeholders in the cultivation of rubber, palm oil, and other tree
crops in the country, and in order to ensure the economic sustainability of smallholder
farmers, the government had formed agencies such as the Federal Land Development
Authority (FELDA), the Rubber Industry Smallholders Development Authority (RISDA),
and the Federal Land Consolidation and Rehabilitation Authority (FELCRA) which provide
assistance to these smallholder farmers [20]. Against this background, the target group in
this study is the smallholder farmers who have had a long presence in the field.
To ensure a fair representation of the existing smallholder farmers in the country, and
to assess their current involvement in forest plantation, it was important to carry out a
questionnaire-based survey with the assistance of the relevant agencies and bodies related
to these stakeholders. In Malaysia, smallholder farmers involved in rubber, palm oil and
other perennial tree crops are registered with several agencies under the purview of the
Ministry of Plantation Industries and Commodities (MPIC).
As of 2019, a total of 587,000 smallholder farmers were involved in rubber (42%), palm
oil (52%) and other perennial tree crop (6%) cultivation in Malaysia [19]. From this total,
94% were involved in both rubber and palm oil cultivation, while only 6% were solely
involved in other perennial tree crop cultivation.
To ensure a sufficient sample size of smallholder farmers in this study, the assistance
and support of relevant agencies such as FELDA, RISDA, local council offices and local
community representatives was obtained. After a series of discussions with the various
stakeholders, a total of 28,400 potential smallholder farmers throughout Peninsular Malaysia,
Sabah and Sarawak were identified. They were selected based on having a land size of
at least 2 ha and have been active farmers for at least 7 years. They were then contacted
individually by the respective agencies to seek their consent to participate in this survey.
Since this survey coincided with the annual survey conducted by the Ministry of Plantation
Industries and Commodities to assess the performance of smallholder farmers in the country,
the Ministry agreed that only the questions related to this study were allowed to be made
Forests 2021, 12, 1378 7 of 20
public. This was because many socio-economic and other data which will be used for future
strategic planning and policymaking for the rubber and palm oil sector were collected in
the complete survey questionnaire, which should remain the property of the Ministry of
Plantation Industries and Commodities. In this context, to comply with the requirement of
the Ministry of Plantation Industries and Commodities, only the parts of the questionnaire
used in this study will be revealed in this article, as shown in Appendix A.
A total of 12,895 respondents, or 45.4% of the targeted respondents, agreed to par-
ticipate in this study. From this number of respondents, 41% were involved in rubber
cultivation, while another 51% were involved in palm oil cultivation. Only 8% of the re-
spondents had been involved in the cultivation of other tree crops, especially fast-growing
plantation forest trees. Against this backdrop, it is apparent that a fair representation of the
smallholder farmer community has been obtained for this study.
4.2. Survey Instrument
The survey instrument used in this study was a structured questionnaire, which
was prepared in two languages, i.e., English and Malay. The questionnaire was designed
after taking into consideration several previous studies [22–25] and after discussion with
stakeholders and experts from the Forest Department of Peninsular Malaysia, RISDA,
FELDA, and FELCRA. Prior to the implementation of the survey, the questionnaire was pre-
tested among 15 smallholder farmers of FELDA and RISDA, and based on their feedback
and comments, it was improved accordingly. A Cronbach–alpha score of 0.69 was obtained
after the testing the reliability of the questionnaire.
The final questionnaire approved by the Ministry of Plantation Industries and Com-
modities, was 12 pages in length. For the purpose of this study, only four parts of the
structured questionnaire were used (Appendix A), while the remaining six parts collected
information pertaining to the socio-economic characteristics of the respondents, which will
be used by the Ministry of Plantation Industries for their strategic planning activities.
For this study, Part I of the questionnaire collected data on the demographic profile of
the respondents, while Part II focused on their level of awareness and knowledge related
to forest plantations. The questions were designed to provide a yes/no answer. Part III
focused on assessing their overall perception of forest plantations establishments, and the
questions required an agree/disagree response. Part IV required the respondents to rank
(as major, minor, or not a constraint) the constraints faced by the respondents.
4.3. Survey Implementation
The survey was implemented over a period of 8 months, with the assistance of the
staff at the regional offices of FELDA and RISDA, due to the large number of respondents.
The questionnaire was mailed to the target respondents, and a follow up telephone call
was made two weeks later to check on the progress with the questionnaire. After four
weeks, another telephone was made reminding them return the filled questionnaire using
the self-addressed, stamped envelope provided. Reminders were carried out after two
months if the questionnaire had not been returned. At the end of 8 months, the return rate
of the questionnaire was 100%, i.e., all respondents had returned the survey questionnaire.
Since the extension officers at the regional offices of FELDA, RISDA, and local council were
involved in implementing this survey, and the importance in collecting feedback from all
respondents, as mandated by the Ministry of Plantation Industries and Commodities, the
final response rate was 100%. Although this record is difficult to achieve under normal cir-
cumstances, it was made possible due to the importance of the survey and the painstaking
coordination of the regional offices.
4.4. Statistical Analysis of Data
Due to the large number of respondents, the data from the questionnaires were
compiled and tabulated using Microsoft Excel software (Microsoft, version 2010, Las Vegas,
NV, USA) to facilitate analysis. The analysis of data was carried out using the Statistical
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Package for the Social Sciences (SPSS; IBM, version 25, New York, NY, USA), and the
regional offices that implemented the survey also helped in tabulating the responses
obtained from the survey. Frequency distributions and percentages of the responses were
calculated for the tabulated data sets. Since the data collected from the survey questionnaire
for this study were nominal, the relationship between the constraints that affected the
respondents’ decision to participate in forest plantation were tested using the Chi-square
(χ2) and Pearson product moment correlation (PPMC) methods. These tests were suitable
for non-parametric data sets, which did not involve and scaled measurements, which
inevitably necessitated the use of such tests. These tests provided useful insights in
identifying the primary constraints that shaped the decision of smallholder farmers to
establish forest plantations.
5. Result
The results from this study are presented with an overview of the demographic
characteristics of the respondents, followed by the degree of awareness and knowledge
related to forest plantations among the respondents. The study was then focused on
evaluating the overall perception of the respondents about forest plantations, and finally it
examined the main constraints that affected the decision of respondents from participating
widely in establishing forest plantations.
The demographic characteristics of the respondents who had participated in this
survey is shown in Table 2. The location, age distribution, average land holding, tree crop
planted (rubber, palm oil, other tree crop), gender, experience in the field, education level,
marital status, and household size were the important demographic characteristics of the
respondents captured from the survey.
Table 2. Demographic Characteristics of Respondents.
Characteristics Response
Age group: 35–65 years 89%
less than 35 years old 11%
Average land holding 2.7 ha
Gender (Male) 100%
Experience in sector: >10 years 94%
5–9 years 6%
Education level: secondary 92%
tertiary (at least Diploma) 8%
Marital status: married 98%
bachelor/single 2%
Table 3 shows that majority (68%) of the respondents have not heard about forest
plantations, while 32% acknowledged they are aware of forest plantations. In this context,
it is apparent that the low level of awareness and knowledge of forest plantations among
smallholder farmers can be attributed to the insufficient extension programs to disseminate
information about such ventures. Further, the limited land availability for plantation
forest establishment, together with the prevailing large tracts of rubber and palm oil
plantations in Peninsular Malaysia, may also serve as a strong discouragement for new
entrants into this field. According to [15], the notion that forest establishment is the
business of the government is still prevalent among the society at large, which also stifles
smallholder farmer involvement in such ventures. In fact, smallholders indicated that
forests and forest plantations should be the business of the state, as it may to too costly
to participate. It is therefore no surprise that the proportion of respondents who are
currently practicing agroforestry is low (6%), and the prevailing lack of interest in forest
plantations clearly indicates that extension services to promote forest plantations involving
provision of planting stocks, technical information, and plantation management know-how,
is important, and must be actively carried out if this trend is to be reversed. Interestingly,
a majority of the respondents (73%) believed that certification is good and should be
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complied with, as was their experience with the Malaysian Sustainable Palm Oil (MSPO)
certification scheme. Unfortunately, none of the respondents could identify any related
certification schemes applicable to forest plantations.
Table 3. Level of Awareness and Knowledge of Forest Plantations.
S/No. Item Yes (%) No (%)
1 Have you heard about forest plantations? 32 68
2 Are you involved in agroforestry? 6 94
3 Would you switch your current tree crops with forest plantation tree species? 35 65
4 Do you think forest plantations offer more benefits than natural forests? 23 77
5 Do you have difficulty in sourcing good quality planting stock or seedlings for establishing forestplantations? 74 26
6 Do you have access for Forest Department expertise or assistance to establish forest plantations? 32 68
7 Do you agree than forest plantations are more environment-friendly than natural forests? 21 79
8 Do you have knowledge on management and silvicultural operations for forest plantations? 39 61
9 Are you aware that forest plantation has a long gestation period? 89 11
10 Are you aware of the forest plantation schemes and policies by the government? 28 72
11 Are you aware of the main tree species being promoted for forest plantations? 9 91
12 Do you agree that certification is desirable in tree crop cultivation? 73 27
13 Do you know of any certification scheme applicable to forest and forest plantations? 0 100
14 Are indigenous tree species better for forest plantation establishment? 73 27
Table 4 reveals the respondents’ perception of forest plantation establishment in the
country. It is apparent that most respondents agree with the narrative that forest plantation
establishment is rather difficult and cannot be achieved in poor quality soils, as often
advocated [15]. Furthermore, they also perceive that forest plantation as a business venture
takes too long a time, and its profits are uncertain. From an environmental perspective, the
respondents also agree that although forest plantation establishment can support climate
change mitigating efforts, it is not a high carbon sink, and therefore, may not be an efficient
climate change mitigating agent. This point is attributed to the fact that forest plantations
are monocultures. They also believe that forest plantations contribute to biodiversity loss,
as forest plantations are often monocultures, and hence, have been shown to be a less
efficient carbon storage sink compared to the natural forests [6]. In fact, the study found
that most respondents did not agree that forest plantations give good return on investment,
a concept which they appear to be very familiar with as the term is widely used during
their discussions on rubber and palm oil cultivation with the relevant agencies [11]. The
concept of return on investment (ROI) is the ratio of money gained or lost on an investment
relative to the cost of the investment appears to be well appreciated among the respondents.
The ROI concept allows the respondents to analyze and compare investments to identify
the best alternative for their situation. The smallholder farmers are aware of the different
costs associated with owning and operating a farm. Simply staying on top of input costs,
yields, and market prices is the foundational component for success. For many smallholder
farmers, closely weighing the options regarding seeds, chemicals, fertilizer, and equipment
is necessary when determining the return on investment based on their experience with
rubber and palm oil cultivation [20].
Further, most of these smallholder farmers must service the loans obtained from the
Agricultural Bank of Malaysia, which supports rubber and palm oil cultivation activities,
and inevitably they are exposed to the necessary economic return concepts. Although
the respondents agree that managing forest plantations is difficult, they also hold the
perception that the existing policies do not encourage forest plantation establishment, and
hence, limit the success of smallholder farmers in this sector.
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Table 4. Respondents’ Perception Towards Private Forest Plantation Establishment.
S/No. Respondents’ Perception Agree (%) Disagree (%)
1 Management of forest plantations is difficult. 73 27
2 Forest plantation is a high carbon sink. 23 77
3 Forest plantation practices in the country leads to biodiversity loss. 86 14
4 Forest plantation is an efficient climate change mitigating agent. 48 52
5 The long-term investment in forest plantation is viable. 24 76
6 Private forest plantation can be easily established in the country. 26 74
7 Forest plantation is animportant supplier of wood. 43 57
8 Forest plantation can be established under poor soil or degraded land. 38 62
9 Return on investment (ROI) in forest plantation is high. 14 86
10 Forest plantation is a source of wood exports, for foreign exchange earnings. 9 91
11 There is favorable policy supporting the establishment of forest plantations. 37 63
12 Forest plantation establishment can create successful entrepreneurs. 14 86
Table 5 revealed the five most important constraints faced by smallholder farmers
to venture into forest plantation are (1) poor economic return from the sale of wood,
(2) insufficient supply of good seeds and seedlings, (3) small land holding, (4) lack of
finance, and (5) poor extension services from the relevant agencies. Other constraints that
also impacted their decision to participate in forest plantations include unclear government
policy, poor market structure and supply chain management, land tenure, and the long-
term investment or gestation period.
Table 5. Constraints Faced in Forest Plantation Establishment.
Constraints Major Minor Not a Constraint
Fire outbreak 4% 13% 83%
Poor extension service 81% 12% 7%
Land tenure system 75% 17% 8%
Small land holding 84% 16% 0%
Insufficient supply of quality seeds or
seedlings 86% 11% 3%
Risk of pests and diseases 59% 29% 12%
Lack of technical know-how 67% 24% 9%
Long term investment 71% 29% 0%
Lack of finance 84% 14% 2%
Government policies 79% 12% 9%
Shortage of labor supply 63% 29% 8%
Poor transportation during raining season 61% 20% 19%
Poor economic returns from the sale of wood 87% 13% 0%
Market demand uncertain as supply affected by imports 58% 26% 16%
Poor market structure and supply chain management 77% 22% 1%
The chi-square analysis revealed that a significant relationship exists between poor
economic returns, small land holding, and poor market structure and supply chain man-
agement on the overall decision to establish forest plantations (Table 6). It is therefore
apparent that economic return is the primary consideration for smallholder farmers to
venture in forest plantations [26]. The poor economic return can be attributed to the long
gestation period of forest plantations, small land area, poor quality planting stock, and lack
of finance, which are common to smallholder farmers in the rubber sector as well [11].
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Poor economic returns 26.038 0.002 S 0.319
Insufficient supply of quality seeds 12.615 0.326 NS -
Small land holding 21.005 0.037 S 0.321
Lack of finance 2.340 0.674 NS -
Poor extension service 0.865 0.968 NS -
Government policies 15.476 0.211 NS -
Poor market structure & supply chain 18.073 0.045 S 0.318
Land tenure system 1.458 0.761 NS -
Long gestation period 3.443 0.583 NS -
S = (p ≤ 0.05), S = significant, NS = not significant.
The result of the Pearson product moment correlation (PPMC) between the constraints
is highlighted in Table 6, and the decision to establish forest plantations shows a significant
correlation (r = 0.319, p = 0.04). The PPMC test was conducted on the three significant
factors identified after the chi-square test. Therefore, this study conclusively shows that
forest plantation establishment by private enterprises, farmers and smallholders must
address the constraints related to low economic return, small land holding, and poor
market structure, if greater participation is to be realized.
6. Discussion
It is apparent from Table 2 that all the respondents surveyed in this study have suf-
ficient experience as farmers or grower of tree crops, although the majority of them are
involved in either the cultivation of rubber or palm oil. Accordingly, the demographic
characteristics of the respondents were parallel to the reports by RISDA and FELDA on
the demographic characteristics of their smallholder farmers who are in their scheme [11].
The findings of this survey also imply that rubber, palm oil and tree crop cultivation is not
deemed attractive to the tertiary educated workforce, which explains the dependency on
ageing 1st generation smallholder farmers and growers. This is in line with the graduate
farmers scheme that the government had initiated to entice young agriculture graduates to
take up careers as farmers, although its success has been somewhat limited [11]. Inevitably,
the lack of tertiary educated farmers or even young graduates participating in planta-
tion establishment may affect the long-term sustainability of these sectors as they lack a
professionally trained, knowledgeable workforce that may be adaptable to technology
applications to boost yield and competitiveness [9].
The cultivation of rubber and palm oil in Malaysia is a legacy of the British colonial
masters, and most plantation management practices were laid down during the colonial
period. Since independence in 1957, research and development (R&D) activities have inten-
sified and further improvements in the yields of both crops were recorded over the years.
Unfortunately, due to intense competition from neighboring countries, especially Thailand
for rubber and Indonesia for palm oil, the Malaysian rubber and palm oil industries have
been somewhat lagging, unable to keep up pace with the rapid expansion of these crops in
these countries [14,20]. With the lack of interest among young Malaysians to take up careers
in the plantation sector, rubber and palm oil cultivation is highly dependent on foreign
contract workers, who are a low-cost workforce. Such a measure is preferred among the
large plantation operators, as it allows them to keep input costs low.
Table 3 supports that most respondents are familiar with agroforestry practices in
rubber and palm oil plantations, where intercropping activities with bamboo, rattan, and
other cash crop cultivation were initiated by the respective agencies involved in assisting
smallholder farmers to improve their household earnings and livelihoods. Nevertheless,
cultivation of forest tree crops has been limited, and reports on the success of agroforestry
schemes is grossly lacking [14]. In this context, it is necessary that forest plantation as a
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potential venture should be promoted aggressively among smallholder farmers, coupled
with the provision of sufficient know-how and technical support, if greater uptake of
forest plantation is to be realized. In this context, incentivizing the participation in forest
plantations must be the norm, as it is being practiced for other crops, such as rubber and
palm oil.
It is therefore no surprise that most respondents were not aware of the main tree
species being promoted for forest plantations, but they believe indigenous species should
be the preferred choice (Table 3). Against this background, this study reveals that the
respondents’ lack of knowledge and awareness appears to be the biggest stumbling block
to entice them to participate in forest plantations. Similarly, reports by [24,25], who found
that forest plantation establishments in New Zealand and Ecuador, respectively, by private
organizations, smallholders and farmers are often boosted by sound extension activities
to promote such ventures through information and knowledge sharing sessions. In fact,
the reports elucidated that fact that upon sufficient awareness and knowledge of forest
plantations among potential participants, the availability of incentives would serve as a
positive encouragement to venture into this field.
As reported by [27,28], smallholder farmers were also aware of the fact that forest
plantations are usually not successful if the area of cultivation is relatively small (Table 4).
Most of the respondents are also concerned about the potential biodiversity loss due
to forest plantations, although planting trees will contribute towards mitigating climate
change. In this context, the study shares similar findings to that of the study by [27], which
clearly stated that the certification of forest plantations should be supported to alleviate
some of the risks associated with biodiversity loss.
Although rubber and palm oil cultivation are considered agricultural activities, it must
be recognized that the replanting of rubber often involves the removal of the uneconomical
standing trees for timber using forestry-type rules for harvest permission [8]. Therefore,
the argument for switching from rubber or palm oil to forest plantations may revolve
around the questions of economic returns rather than non-feasibility of the venture [14]. In
this context, knowledge of new opportunities arising from forest plantation establishment,
the absence of constraints related to harvesting operations, and silvicultural support to
facilitate and improve forest plantation management must be made accessible to potential
smallholder farmers to entice them to explore the possibility of venturing into forest
plantations. As elucidated in Tables 4 and 5, the economic return from forest plantation is
of paramount importance to smallholder farmers, especially when it comes to making a
decision to shift from their existing tree crop to forest plantation tree species. In fact, this
issue is of special concern for rubber smallholder farmers as they have been traditionally
dependent of government subsidies and assistance to stay above the poverty line for many
years due to the slump in the global natural rubber price.
This study also clearly shows that there are similarities between rubber and palm
oil cultivations and forest plantation establishment in terms of operations. Nevertheless,
the challenges related to the availability of good planting stock, risk of pests and diseases,
permission to switch to other tree crops, and the co-benefits of cultivating rubber or
palm oil amidst forest plantations must be addressed, as previous experiences with forest
plantations in Malaysia has not been overwhelmingly successful ([10,11,14,15]). In fact,
pests and diseases were the major reason for the failure of the Acacia mangium compensatory
forest plantation schemes in Peninsular Malaysia in the late 1980s [18]. In fact, even with the
current forest plantations throughout the country, the threats posed by pests and diseases
remain serious, as noted in Table 5. These concerns remain valid today, as reflected by the
responses obtained from the participants of this study.
On one hand, the economic returns from palm oil cultivation appear to be the primary
motivation for the rapid expansion in palm oil cultivation area in the country [11]. On the
other hand, the low prices of latex or natural rubber in the world market has not only forced
many smallholder farmers to switch from rubber to palm oil, but it has also stifled the rate
of replanting uneconomical rubber trees. Inevitably, the natural rubber production per
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hectare in Malaysia is much lower than what is being recorded in Thailand and Indonesia,
the leading nations in rubber production in the world ([11,14]).
One of the main challenges faced by smallholder farmers in the rubber industry is the
low farmgate or stumpage price offered by the middlemen. As a result, the prices obtained
per 100m3 of saw logs by smallholder farmers are often in the range of USD 750, while the
sawmillers would pay up to USD 3000 for a similar volume of rubber saw logs. Due to
the unscrupulous activities of the middlemen and contractors who distort the market, the
economics of rubber wood processing remain unsustainable [20]. Therefore, government
policies to boost forest plantation establishment may not achieve the desired targets unless
measures are taken to address the shortcomings in economic returns faced by smallholder
farmers [29]. Unlike in Vietnam, where smallholder forest plantations are well supported
with an extensive supply chain network involving a well-orchestrated distribution channel,
such a network does not exist in Malaysia, hence, making smallholders suffer from low
income, as reported by [11].
Against this background, it is apparent from the findings of this study that smallholder
farmers who, due to their large number, own a substantial land area on a collective
basis, offer an opportunity for forest plantation establishment in Malaysia, will have
to be convinced of the potential economic return of such ventures. Based on previous
experiences in forest plantations which have not been very encouraging on account of the
lack of finances, low supply of good quality planting material and prevailing low prices for
the wood material produced, efforts must be undertaken that can reverse this trend either
through government intervention or regulatory measures.
The government’s role in intervening into the market price for wood raw material
from forest plantations is not new, as it has been practiced for the rubber and palm oil
industry previously, especially when prices of these commodities fall below the target
price in the global market. Likewise, a similar mechanism could be introduced for forest
plantation schemes, whereby smallholder farmers are assured a minimum farmgate price
for the wood raw material produced upon harvest [14]. On the other hand, subvention
from the government in forest plantation schemes cannot be practiced due to land tenure
and ownership issues which may turn out to be unethical practices by the government in
favor of groups of stakeholders [14]. Under such circumstances, proven indirect assistance
schemes such as provision of subsidies for seedling acquisition or fertilization could be
extended to forest plantations.
7. Implications of Study
The Ministry of Plantation Industries and Commodities Malaysia had projected log
supply from forest plantations to reach 16.7 million m3 per annum by 2018. Unfortunately,
this has not been the case [9]. The targeted establishment of forest plantations did not keep
up the pace, and a significant shortfall in cultivated area has been recoded. A targeted
total of 350,000 hectares of forest plantations were intended to be established by 2020, but
only 137,000 hectares have been realized up to date. The challenges highlighted previously
still predominate the decision-making of many potential smallholder farmers who may
contemplate the idea of shifting into forest plantations.
Although forest plantations are generally more efficient, with annual incremental
yields up to 20–25 m3 per ha/year, poor species–site matching, improper silvicultural
practices, and plantation establishment on poor quality soil continue to adversely weigh
on the outcomes [30]. In fact, according to the report by [13], factors such as planting site
quality, pests and diseases, sufficient supply of quality planting material, and sufficient
plantation land area continue to impinge on the success rate of the forest plantation
programs throughout the country. It has been shown that forest plantation establishment in
East Malaysia, in the states of Sabah and Sarawak, have been growing rapidly over the last
few years, but the pace in Peninsular Malaysia has stagnated [15]. Unfortunately, almost
90% of the value-added wood processing mills are in Peninsular Malaysia, and the wood
shortage problem is more acute there. This mismatch in the location of wood resources and
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processing mills has an inherent problem, as Sarawak is still allowed to export its saw logs,
while Sabah exports much of its plantation forest products as wood chips to East Asia [13].
Against this background, the problem of overcoming the shortage in wood supply for the
large wood processing industry in Peninsular Malaysia may remain unresolved unless
regulatory changes to wood trades are imposed in East Malaysian states.
The leading countries of the world that have been successful with large-scale forest
plantation establishments include Brazil, South Africa, New Zealand and China. These
countries share some common characteristics in their forest plantations, which include
sizeable plantation area, intensive and scientific-based plantation management practices,
good site–species matching capability, profitable economic returns, and high stumpage
value for wood which has a ready market and product application ([31,32]).
Forest plantation establishments in Malaysia are often compared against rubber and
palm oil plantations, which remain the two most important tree crops cultivated in the
country. Table 7 provides a comparison in terms of economic benefits from the cultivation
of these tree crops based on official data extracted from reports by FELDA, RISDA and
FELCRA, the three leading agencies related to smallholder farmers. Due to the sensitivity
of obtaining economic figures on earnings and returns, such data were not directly collected
from the respondents during the survey. Nevertheless, based on the published data [5],
it is apparent that palm oil and rubber appear to be more promising than planting forest
plantation tree crops, at least in terms of the cost-benefit ratio (Table 8). On this account,
it is apparent that the economic return from forest plantations must be better than those
presently derived from rubber and palm oil cultivation, if existing smallholder farmers
are to contemplate changing to forest plantations. On the other hand, to attract new
smallholder farmers, the program should be sufficiently incentivized, with clear policy
guidelines to ensure its economic viability [5].
Table 7. Comparative Economic Benefits of Forest Plantation.
Tree Crop AverageArea (ha)
Average Yield per
ha/year
Average Price per Unit
(RM) Average Income per ha/year (RM)
Palm Oil 3–5 4 tons 3200 per ton 12,800
Rubber 2–3 1800 kg 1.60 per kg 2880
Plantation Forest * 5 300 m
3 (at time of
harvest) 100 per m
3 of saw logs
30,000 (at time of harvest)
840 based on NPV on 25-years rotation *
Data Source: [9,19]. RM = Ringgit Malaysia. * The value of RM 840 is the equivalent rent per hectare of forest plantation based on the
calculated on the net present value (NPV).
Table 8. Cost-benefit Analysis of Forest Plantations versus Rubber and Palm Oil on a 25 Year Rotation.







Palm Oil 5200 1050 2250 51,000 8.9
Rubber 3200 1850 1400 23,000 3.7
Acacia Hybrid 1980 800 - 18,400 2.9
Eucalyptus sp. 2010 800 - 21,000 3.1
Data Source: [5]. RM = Ringgit Malaysia.
Table 8 provides a cost–benefit analysis of the various tree crops in the country. At
the current rate, it is apparent that the economic returns from forest plantations is not
comparable to that of rubber and palm oil cultivation, and unless there is a significant
change in the economic returns there is little evidence that smallholder farmers would
explore the possibility of venturing into forest plantations seriously [5]. The concept of
potential income relates to the possibility of sales of produce per month, granting that
all conditions enable the smallholder farmer to achieve the output. Nevertheless, this
is affected not only by weather conditions, but also by whether harvest is possible and
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the fluctuating prices of the commodities in the global market. In the case of rubber, the
smallholder farmers have a steady monthly income flow from the sales of the natural
rubber produced by tapping the rubber trees daily. In this context, potential income as a
concept is readily acceptable to smallholder farmers, as they are able to enjoy the immediate
return from the work put in, rather than wait for 25 years before the forest plantations are
harvested in order to obtain the returns. Although the concept of net present value (NPV) is
important to assess investment viability, it may not be much appreciated by the smallholder
farmers [20]. The NPV determines the difference between the present value of cash inflows
of timber benefits and the present value of cash outflows of silvicultural and management
costs over a period. The timber benefits are realized in the future when the forest stand
is thinned or harvested, and some silvicultural costs and management costs can be also
incurred in the future as the forest stand grows. Therefore, both costs and returns need to
be discounted back to the present over T years of the forest stand. A discount rate (also
called interest rate to consider the time value of money) is determined to solve for NPV. It
must be recognized that for most smallholder farmers, daily bread-and-butter issues are
more pertinent than long-term investment viability, and therefore the simpler concept of
potential monthly income is much more appreciated.
To make forest plantations more attractive to smallholder farmers, the government
should ensure a higher price for the wood raw material at the smallholder farmers’ end,
by enforcing a minimum fair price per m3 for the wood material at the time of harvest.
This is particularly important as the prevailing market structure favors the activities of
the middlemen who tend to put the squeeze on the smallholder farmers. In this context,
the supply chain of wood materials should also be reevaluated to enable the equitable
distribution of profits, which will enable smallholder farmers obtain a fair share price [21].
These options may, however, involve some form of financial assistance, but it will help
regulate the market price for wood raw material. Financial assistance, either as incentives,
grants or loans, must be made accessible to smallholder farmers if they are to be enticed to
venture into forest plantations.
One related issue that arises under the present forest plantation program administered
by the Malaysian Timber Industry Board (MTIB) is the ban on the export of sawn timber
from plantations in Peninsular Malaysia. The huge demand for Acacia wood from Vietnam,
which has a booming Acacia wood product manufacturing industry, suggests that the
export trade appears to be more lucrative for forest plantation owners [14]. Similarly, the
demand for Eucalyptus wood in the international market offers higher prices than what
is currently offered in the domestic market [33]. Therefore, if the forest plantation wood
resources cannot be exported, and are meant for domestic consumption, where prices
are arguably low, it may serve as a disincentive for many to undertake forest plantation
establishment [34]. Until and unless the domestic price of the material is increased to be
fair and comparable to export market prices, the economic return from forest plantations
may be limited.
In this context, this study clearly reveals that smallholder farmers are reluctant to
participate in establishing forest plantations primarily for economic reasons. Against the
successes of forest plantations in other countries, it is apparent that a long-term vision
and well-supported research and development (R&D) to make such ventures an economic
success is a pre-requisite [35]. In this context, the participation of smallholder farmers
in forest plantations should be considered due to their long-standing experience in the
cultivation of rubber and palm oil. Further, most of the available land banks in Peninsular
Malaysia are under smallholder ownership, which makes them potential participants of
forest plantation schemes [36]. In this context, unless the concerns and constraints faced by
the smallholder farmers are addressed, forest plantation development in the country may
remain in the hands of the few, which may inevitably choose to export their produce rather
than sell it in the domestic market, as currently seen in East Malaysia.
Forests 2021, 12, 1378 16 of 20
8. Conclusions
This study shows that awareness and knowledge of forest plantations among small-
holder farmers is low in the country due to poor extension activities to promote such
activities. Although forest plantations serve as positive agent to mitigate climate change, a
majority of respondents perceive biodiversity loss as an inevitable outcome of such ven-
tures. This study confirms that the participation of smallholder farmers in forest plantations
is strongly influenced by economic factors. Small land holdings, poor market structure
and the improperly developed supply chain are the other major concerns that hinder the
participation of smallholder farmers in forest plantation schemes. It is apparent that unless
the economic returns from forest plantations are viable and competitive against other tree
crops currently cultivated, especially rubber and palm oil, interest to venture into forest
plantations may continue to be limited among smallholder farmers. Such an avoidance
of forest plantations by this target group should be reversed, as smallholders offer a large
tract of available land bank which, if used to establish forest plantations, may positively
contribute towards alleviating the timber supply shortage faced in the country. This is
particularly important in the country where the large timber product industry is also faced
with an increasing shortage of raw material supply to fulfill its own processing needs.
Nevertheless, until and unless equitable economic returns from smallholder farmer-owned
forest plantations becomes a reality through government financial schemes, the pace of
participation by this target group in forest plantations will continue to remain slow.
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Appendix A. Survey Questionnaire
The questionnaire for this study involved 4 parts. The respondents were required to
provide all responses truthfully, and if any questions arose, the relevant extension officers
would be able to help.
Part I: Demographic Characteristics of Respondents
The respondents were requested to fill in their personal particulars based on the
following questions.
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Characteristics Response
Age Group
More than 65 years old
Between 35–65 years old
Less than 35 years old
Average land holding (ha)








More than 10 years
Between 5–9 years








Household size (number of persons)
Part II: Level of Awareness and Knowledge of Forest Plantations
Respondents were required to indicate their response to each of the statements below.
S/No. Item Yes/No
1 Have you heard about forest plantations?
2 Are you involved in agroforestry?
3
Would you switch your current tree crops with forest plantation tree
species?
4 Do you think forest plantations offer more benefits than natural forests?
5
Do you have difficulty in sourcing good quality planting stock or
seedlings for establishing forest plantations?
6
Do you have access for Forest Department expertise or assistance to
establish forest plantations?
7
Do you agree than forest plantations are more environment-friendly
than natural forests?
8
Do you have knowledge on management and silvicultural operations
for forest plantations?
9 Are you aware that forest plantation has a long gestation period?
10
Are you aware of the forest plantation schemes and policies by the
government?
11
Are you aware of the main tree species being promoted for forest
plantations?
12 Do you agree that certification is desirable in tree crop cultivation?
13
Do you know of any certification scheme applicable to forest and forest
plantations?
14 Are indigenous tree species better for forest plantation establishment?
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Part III: Respondents’ Perception towards Forest Plantation Establishment.
The respondents were required to state their agreement or disagreement with each of
the statements below.
S/No. Respondents’ Perception Agree/Disagree
1 Management of forest plantations is difficult.
2 Forest plantation is a high carbon sink.
3 Forest plantation practices in the country leads to biodiversity loss.
4 Forest plantation is an efficient climate change mitigating agent.
5 The long-term investment in forest plantation is viable.
6 Private forest plantation can be easily established in the country.
7
Forest plantation is an
important supplier of wood.
8
Forest plantation can be established under poor soil or degraded
land.
9 Return on investment (ROI) in forest plantation is high.
10
Forest plantation is a source of wood exports, for foreign exchange
earnings.
11
There is favorable policy supporting the establishment of forest
plantations.
12 Forest plantation establishment can create successful entrepreneurs.
Part IV: Constraints faced in Forest Plantation Establishment.
The respondents were required to indicate if they would consider the following con-









Insufficient supply of quality seeds or
seedlings
Risk of pests and diseases




Shortage of labor supply
Poor transportation during raining season
Poor economic returns from the sale of wood
Market demand uncertain as supply affected by imports
Poor market structure and supply chain management
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The survey was implemented through the relevant agencies, and the assistance of the
many extension officers were useful in carrying out the survey. The questionnaires were
then collected and compiled at the regional offices of the relevant agencies, that helped
tabulate the data for further analysis.
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